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REMARKS 

Claims 1 through 27 were pending in the subject application. Applicants have 
amended claims 1,5, 15, 16 and 17 for purposes of clarity. Support for the amendments is 
found in the specification as filed, as follows: 

Support for the amendment to claim 1 is found inter alia on page 4, lines 4-9 
and page 66, lines 18-21 of the specification. 

Support for the amendment to claim 5 is found inter alia on page 4, lines 4-9 
and page 6, lines 16-18 of the specification. 

Support for the amendment to claim 15 is found inter alia on page 66, lines 
18-21 of the specification. 

Support for the amendment to claim 1 6 is found inter alia on page 4, lines 4-9 
and page 66, lines 18-21 of the specification. 

Support for the amendment to claim 1 7 is found inter alia on page 66, lines 
18-21 of the specification. 

No new matter has been added. 

After entry of these amendments, claims 1-27 will be pending. 

Entry of the foregoing amendments and consideration of these remarks are 
respectfully requested. 

Though it is not expressly noted in the office action, the applicant assumes that 
all rejections not repeated in the instant office action have been withdrawn. The examiner is 
requested to confirm or deny the correctness of this assumption. The only rejection at issue 
in the instant office action is made under § 103(a), wherein all claims were rejected as obvious 
over WO00/13712. 

The 35 USC § 103(a) rejection 

Claims 1 through 27 were rejected under 35 USC § 103(a) for being directed to 

subject matter assertedly rendered obvious by the disclosure of WO00/1 3712. Specifically, 

the examiner asserted that the publication discloses use of tetrathiomolybdate in a 
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pharmaceutical composition, addition of zinc, addition of other chemotherapeutic agents, 
addition of penicillamine, and ammonium salts of thiomolybdate. [See page 3 of the office 
action.] The examiner admitted that the publication does not disclose specific ammonium 
salts of thiomolybdate, but the examiner asserted that use of any salt would have been 
obvious to the worker of ordinary skill in the art "considering that the relied upon reference 
teaches the use of ammonium salt of thiomolybdate in general in a pharmaceutical 
formulation for the treatment of tumor." [Office action at page 3] The examiner further 
asserted that the worker of ordinary skill would have been motivated "to employ the 
teachings of the above reference, since it relates to the ammonium salt of thiomolybdate in 
combination with secondary ingredients, such as zinc and other chemotherapeutic agents in 
the treatment of tumor." [Id.] 

The applicants respectfully disagree. The examinees position is flawed in that 
the rejection fails to explain why the worker of ordinary skill in the art, with knowledge of 
the cited art, be motivated at all to make substitutions in the ammonium component of the 
tetrathiomolybdate salt, much less why the worker of ordinary skill would be motivated to 
make and use a tretraalkyl ammonium salt of tetrathiomolybdate as recited in the claims. 

While not expressly stating so, the examiner appears to be applying a teaching, 
suggestion, motivation test in asserting obviousness of the instantly claimed invention. 
Reliance on, and the attempted explanation of, the worker of ordinary skill's "motivation" 
leads to this conclusion. However, this analysis fails when one considers that the cited art 
fails to suggest that a substituted ammonium salt should, or even could, be used to achieve 
any biological effect disclosed for an unsubstituted ammonium tetrathiomolybdate 
compound. Indeed, nothing in the cited art implies that a substituted ammonium 
tetrathiomolybdate could predictably be expected to have the same, similar, or better 
properties as the unsubstituted ammonium tetrathiomolybdate compound. For this reason 
alone, the rejection cannot be sustained. 

However, assuming arguendo that the examiner is correct and the worker of 
ordinary skill would be motivated to make and use a substituted ammonium 
tetrathiomolybdate compound, the examiner has then failed to explain what, if anything, 
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would have motivated the same worker to select not just an alkyl-substituted ammonium salt, 
but a tetraalkyl-substituted salt, and expect this compound to have ammonium 
tetrathiomolybdate biological properties. It is well known in the art that there are a countless 
number of different substitutions that can be made in any ammonium component of a salt, 
and that one, two, three or four such substitutions can be made wherein all or only some of 
the substitutions are the same. For example, a sampling of the various ammonium salts is 
described in US Patent No. 5,231,186 (Exhibit A), US Patent No. 3,872,138 (Exhibit B), 
WO93/02072 (Exhibit C), and the Sigma catalog (Exhibit D), only a handful of which 
include at least one alkyl substitution. Notably, this sample includes only organic ammonium 
substitutions, and the applicants submit that this sampling discloses only a tiny fraction of the 
universe of substituted ammonium salts. 

Even with this small sample of alternatives, it is clear that a leap is required in 
the examiner's argument to think that the simple disclosure of ammonium salts in the art 
would lead the worker of ordinary skill to any specific substituted ammonium salt, much less 
the tetraalkylammonium salts recited in the instant claims. 

The discussion above effectively rebuts the examiner's position as it relates to 
a teaching, suggestion, motivation analysis for obviousness. In light of the instant facts and 
the art cited to purportedly support the rejection, the applicants go further and submit that this 
rejection over this art cannot be sustained under any of the rationales as set out in the Federal 
Register, 72(195): 57529 in view of the Supreme Court decision in KSR. These rationales are 
set out below. 

(A) Combining prior art elements according to known methods 
to yield predictable results; 

(B) Simple substitution of one known element for another to 
obtain predictable results; 

(C) Use of known technique to improve similar devices 
(methods, or products) in the same way; 

(D) Applying a known technique to a known device (method, 
or product) ready for improvement to yield predictable results; 
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(E) c 4 Obvious to try" — choosing from a finite number of 
identified, predictable solutions, with a reasonable expectation 
of success; 

(F) Known work in one field of endeavor may prompt 
variations of it for use in either the same field or a different one 
based on design incentives or other market forces if the 
variations would have been predictable to one of ordinary skill 
in the art; 

(G) Some teaching, suggestion, or motivation in the prior art 
that would have led one of ordinary skill to modify the prior art 
reference or to combine prior art reference teachings to arrive at 
the claimed invention. 

Rationale (G), the teaching, suggestion, motivation analysis has been 
addressed above. Rationales (A), (B), (D) and (F) each require a degree of predictability that 
simply cannot be established. For example, the broadest claims require "a therapeutically 
effective amount" of a tetraalkylammonium tetrathiomolybdate. "[A] therapeutically 
effective amount" is defined in the specification as "amounts of the one or more 
alkylammonium thiomolybdate compounds effective to delay or substantially prevent the 
progression of, and/or to alleviate the symptoms of, a disease associated with aberrant 
vascularization or angiogenesis" [See page 18, lines 1-5 of the specification as filed.] Thus, 
regarding (A), there is no evidence that one could predict that making such a combination 
would provide a therapeutically effective compound. The same is true for the substitution 
rational in (B); there is no evidence that one could predict that making a substitution of a 
prior art compound to arrive at a compound of the subject application would provide a 
therapeutically effective compound. 

Rationale (D) does not support the rejection because, while alkylating an 
ammonium salt is a known technique, no prior art evidence suggests or shows that applying 
the technique would predictably improve the prior art ammonium salt. Likewise, rationale 
(F) is not applicable since alkylation has not been shown to have a predictable effect on a 
therapeutically effective tetrathiomolybdate ammonium salt. 

While rationales (C) and (E) do not use the exact "predictable" language 
found, more or less, in the other rationales discussed above, the wording of these rationales 
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implies a degree of predictability. For example, rationale (C) addresses use of a known 
technique to improve similar devices, implying the use of the technique will predictably 
improve one device/product since it improved another device/product. In the instant facts, 
however, there is no prior art evidence that alkylation of any other anti-angiogenic 
ammonium salt improved such a salt. Rationale (E) fails for the same reason; nothing 
suggests that alkylation any anti-angiogenic ammonium salt will give a product that still has 
anti-angiogenic properties. Moreover, rationale (E) fails in view of the discussion above 
regarding the countless numbers of ammonium salts from which the worker of ordinary skill 
in the art would have to choose. 

Moreover, since the United States Supreme Court's decision in KSR, the 
Court of Appeals for the Federal Circuit (CAFC) has issued several decisions which clarify 
the standard of obviousness for chemical inventions. In particular, the CAFC has stated: 

Thus in cases involving new chemical compounds, it remains necessary to 
identify some reason that would have led a chemist to modify a known 
compound in a particular manner to establish prima facie obviousness of a 
new claimed compound. 

Takeda Chemical Industries, Ltd v. Alphapharm Pty., Ltd. 492 F.3d 1350, 
1357 (Fed. Cir. 2007). The Examiner has provided no reason why one would modify the 
ammonium tetrathiomolybdate of WO 00/13712 to arrive at the compounds of the subject 
invention. 

The CAFC also has stated that: 

the Supreme Court's analysis in KSR presumes that the record before the time 
of invention would supply some reasons for narrowing the prior art universe to 
a "finite number of identified, predictable solutions,"! 27 S.Ct. at 1742. In 
Ortho-McNeil Pharmaceutical, Inc. v. Mylan Laboratories, Inc., 520 F.3d 
1358, 1364 (Fed. Cir. 2008), this court further explained that this "easily 
traversed, small and finite number of alternatives ... might support an 
inference of obviousness." To the extent an art is unpredictable, as the 
chemical arts often are, KSR's focus on these "identified, predictable 
solutions" may present a difficult hurdle because potential solutions are less 
likely to be genuinely predictable. 

Eisai Co. Ltd. v. Dr. Reddy's Laboratories, Ltd. 2008 WL 2791884 (Fed. Cir. 
July 21, 2008). The Examiner has provided no reason why one skilled in the art would 
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narrow the "prior art universe" of potential compounds to arrive at the claimed compounds as 
among a "finite number of identified predictable solutions." 

Furthermore, in the subject application, Applicants have demonstrated 
unexpected results of a claimed compound versus the compound of the prior art. 

Unexpected results are objective evidence of nonobviousness. Apple 
Computer, Inc. v. Articulate Systems, Inc., 234 F.3d 14, 26 (Fed. Cir. 2000). Specifically, 
Applicants have shown tetrapropyl ammonium tetrathiomolybdate to be surprisingly more 
stable than ammonium tetrathiomolybdate in open air at room temperature. Tetrapropyl 
ammonium tetrathiomolybdate was shown under those conditions to have a half life of about 
180 days in contrast to ammonium tetrathiomolybdate which had a half life of only 40 days 
under those same conditions (see Example 6, page 111, line 10 to page 112, line 6 and Figure 
4 of the specification). Moreover, tetrapropyl ammonium tetrathiomolybdate demonstrated 
the same anti-tumor activity as ammonium tetrathiomolybdate (see Example 7, page 112, 
lines 7-28 and Figure 5 of the specification). The increased stability of tetrapropyl 
ammonium tetrathiomolybdate over ammonium tetrathiomolybdate while maintaining 
essentially the same anti-tumor activity as ammonium tetrathiomolybdate was unexpected. 

Accordingly, the applicants submit that the rejection of claims under 35 USC 
§ 103(a) must be withdrawn. 
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CONCLUSION 

In view of the amendment and remarks made herein, the applicants believe 
that all rejections in the instant office action have been overcome and notification of the same 
is requested. 

Dated: August 14, 2008 x Respectfully sif>mitted 
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Registration No.: 38,659 
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23\§/ Wacker Drive, Suite 6300 
Sears Tower 

Chicago, Illinois 60606-6357 
(312) 474-6300 
Attorney for Applicant 
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[57] ABSTRACT 

Quaternary ammonium salts having a 2, 3, 5, 6-tetrahy- 
droxazolo [2, 3~b] oxazole nucleus, such as 4-aralkyl or 
alkyl-2, 3, 5, 6-tetrahydroxazolo [2, 3-b] oxazolium salts 
are disclosed. These quarternary ammonium salts are 
useful a cationic polymerization initiator or proton- 
donating catalyst of the heat latent type to be incorpo- 
rated heat-curable coating and other resinous composi- 
tions. 

3 Claims, No Drawings 
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1 2 

m TATOnvT auv . ww^vn or an anion of the fonnu *a: MXii - wherein M is an 

QUATERNARY AMMONIUM SALTS element selected from the group consisting of As, 

BACKGROUND OF THE INVENTION ft *™ 6 ? ' * * 3 h f,f n at ° m ; ^ n equaIs t0 

the valence of element M minus 1. 

This invention relates to a novel class of quaternary 5 Particularly emphasized are those compounds of the 
ammonium salts which are useful as a cationic polymer- formula I wherein R 2 ~R 5 and R7-R10 are each a hydro- 
ization initiator gen atom, R 6 is methyl, R 1 is an alkl or aralkyl, and Y- 

A variety of cationic polymerization initiators are ^ jvfXn~ 

known including Friedel-Crafts catalysts such as alumi- --^ . f + , . 

num chloride, boron trifluoride-ether complex, photo- 10 ™ e compounds of the present invention may be 
degradabieonium salts (S, Se, Te), dially iodonium salts svnthesi2ed b V reacting a compound of the formula: 
and the like. These known initiators are generally not R !~ Y ' wherem R i 1S as defined and Y' is a halogen atom 
selective with respect to the reaction temperature. with a tricyclic amide acetal of the formula II: 
Therefore, epoxy resins containing these initiators begin 

to cure even at room temperature. 15 N ^ 

Japanese Laid Open Patent Application (Kokai) Nos. v s 2*»* ° ^4^ ° v^rl 7 

37003/83 and 37004/83 disclose another type of cati- M | T T* 8 

onic polymerization initiators. They are aliphatic or J N L 

aromatic sulfonium salts capable of generating carbo- * 3 r 2 r i0 R9 

nium cations upon heating to an elevated temperature. 20 

Initiators of this type are known as "heat-latent cationic ^WAinaiUvm^w^*^^ ~ a*u u 
polymerization initiator". Cation-polymerizable resins T^Tva ^J 1 ™ ** d * mcd > ^ exchan * m S 
such as epoxy resins containing the heat-latent initiator th^ahde anion of the resulting quaternary ammonium 
are, therefore, normally inactive but capable of curing haIlde Wlth an appropriate anion where the quarternary 
at a temperature above the cleaving temperature of the 25 a™ 1310 ?" 1111 w ** h Y~ anion other than the halide 
initiator. This provides a heat-curable, one-component Bmon is desired. 

epoxy resin composition having a greater storage-stabil- The bicyclic amide acetal of the formula II has a 2, 3, 
ity and a longer pot life. 5, 6-tetrahydroxazolo-[2,3-b] oxazole nucleus of the 

Japanese Laid Open Patent Application (Kokai) No. formula: 
96169/88 and U.S. Pat. No. 5,070,161, both assigned to 30 
the assignee of this application, disclose heat-latent cati- 
onic polymerization initiators having an N-benzyl- o 
pyridinium structure. 

Unfortunately, the prior art heat-latent initiators suf- 
fer from a problem that their decomposition products 35 
are malodorous or their cleaving temperature is rela- 
tively high. This problem makes them impractical to use and may be synthesized by reacting a nitrile with a 
m coating compositions where such malodor or high diaikanolaminc as reported in e.g. German Patent No. 
baking temperatures are not desirable. 2 344 607 

Accordingly, a strong need exists for a heat-latent ' tu 1 r.x. 

cationic polymerization initiator which may eliminate *° . The ^ternary *™ um *** of *f P resent ™«. 
or ameliorate this problem. tl0n m tBenna lly cleaved at an elevated temperature to 

produce a carbonium cation or proton when an excess 
DISCLOSURE OF THE INVENTION of water is present. However, they are substantially 

This invention provides, as a heat-latent cationic pol- 45 ^active at ambient temperatures. Therefore, they may 
ymerization initiator, a quarternary ammonium salt of use<i as a curing or polymerization catalyst in one- 

the formula I: component epoxy- or proton-catalyzed resin composi- 

tions where a prolonged storage stability as well as 
Q r 6 Q (I) odorless decomposition products are desired. 

vl^ v-tfj^y- 50 Thc *° Ilow ing examples are intended to further illus- 

I ' - trate the present invention without limiting thereto. 

* 3 *T" £ EXAMPLE 1 

4-(4-Methoxybenzyl)-7a«methyl-2, 3, 5, 
wherein 55 6-tetrahydroxazolo [2, 3~b] oxazolium 

Ri in a Q-C20 alkyl, alkenyl, alkynyl or aralkyl; hexafluoroantimonate 

R4, R$, R7 and Rg are each a hydrogen atom, Ci-Cr* *u u , 1.1 0 . \ ^ * \ 

alkyl or aryl- 60 mcth oxybenzyl chlonde were reacted m 40 ml of meth- 

R6 is an Q-C20 alky, alkenyl, alkynyl or aryl; mo1 at W C for 20 hours * After action, the sol- 
said alkyl, alkenyl, alkynyl, aralkyl and aryl may each vent was eva porated in vacuo and the residue was ex- 
have one or more substisuents selected from the tracted with ether/water to remove unreacted reactants 
group consisting of halo, alkoxy, nitro, amino, al- m tne etherial layer. To the aqueous layer containing 
kylamino, dialkylamino, cyano, alkoxy carbonyl 65 the resulting oxazolium chloride was added 25.87 g (0.1 
and carbamoyl; and mole) of sodium hexafluoroantimonate. The resulting 
Y- is a halide, perchlorate, permanganate, carboxyl- crystals were suction filtered, washed and dried to give 
ate, organic sulfonate or organic phosphate anion, the title compound. 
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NMR:2.0 ppm (s, 3H, Me), 3.6 ppm (s } 3H» MeO), 
3.9-4.8 ppm (m, 8H,CH 2 ), 7.0-7.1 ppm (d, 2H, Ph), 

7.6- 7.7 ppm (d, 2H, Ph). 

EXAMPLE 2 

4-(4-MethyIbenzyl)-7a-methyl-2, 3, 5, 
6-tetrahydroxazolo [2, 3-d] oxazolium 

hexafluorophosphate 10 

Analogous to Example 1, the title compound was 
prepared starting from 7a-methyl-2, 3, 5, 6-tetrahydrox- 
azolo [2, 3-b] oxazole, 4-methylbenzyl chloride and J5 
sodium hexafluorophosphate. 

NMR: 2.0 ppm (s, 3H, Me), 2.3 ppm (s, 3H, Me), 
3,9-4.8 ppm (m, 8H, CH 2 ), 7.2-7.3 ppm (d, 2H, Ph), 7.5 
ppm (d, 2H, Ph) 20 

EXAMPLE 3 

4, 7a-dimethyl-2, 3, 5, 6-tetrahydroxazole [2, 3-b] 

oxazolium tetrafluoroborate 25 

Analogous to Example 1, the title compound was 
prepared starting from 7a-methyl-2, 3, 5, 6-tetrahydrox- 
azolo [2, 3-b] oxazole, methyl iodide and sodium tetra- 
fluoroborate. 30 

NMR: 1.7 ppm (s, 3H, Me), 3.2 ppm (s, 3H, Me), 

3.7- 4.5 ppm (m, 8H, CH 2 ) 

EXAMPLE 4 35 

4-(4-methoxybenzyl)-7a-methyI-2, 3, 5, 
6-tetrahydroxazolo [2, 3-b] oxazolium 
p-toluenesulfonate 

The title compound was prepared by replacing so- 
dium p-toluenesulfonate for sodium hexafluoroantimon- 
ate in Example 1. 

NMR: 2.0 ppm (s, 3H, Me), 2.3 ppm (s, 3H, Me), 3.6 45 
ppm (s, 3H, MeO), 3.9-4.8 ppm (m, 8H, CH 2 ), 7.0-7.7 
ppm (m, 8H, Ph) 



4 

EXAMPLE 5 



4-(4-methylbenzyl)-7a-methyl-2, 3, 5, 
6-tetrahydroxazolo [2, 3-b] oxazolium 
trifluoromethanesuJfonate 

The title compound was prepared by replacing so- 
dium trifluoromethanesuJfonate for sodium hexafluoro- 
phosphate in Example 2. 

NMR: 2.0 ppm (s, 3H, Me), 2.3 ppm (s, 3H, Me), 
3.9-4.8 ppm (m, 8H, CH 2 ), 7.2-7.3 ppm (d, 2H, Ph), 7.5 
ppm (d, 2H, Ph) 

EXAMPLE 6 

4-(4-methoxybenzyl)-7a-methyl-2, 3, 5, 
6-tetrahydoxazoio [2, 3-b] oxazolium acetate 

The title compound was prepared by replacing so- 
dium acetate for sodium hexafluoroantimonate in Ex- 
ample 1. 

NMR: 1.3 ppm (s, 3H, Me), 2.0 ppm (s, 3H, Me), 2.3 
ppm <s, 3H, Me), 3.6 ppm (s, 3H, MeO), 3.9-4.8 ppm (m, 
8H, CH 2 ), 7.0-7.7 ppm (m, 8H, Ph) 

We claim: 

1. A quaternary ammonium salt of the formula I: 




a) 



40 



wherein 

Ri is 4-methylbenzyl or 4-methoxybenzyl; 
R 2) R3> R4, Rs, R?, Rs, Rgand Rjoare each a hydro- 
gen atom; 
R6 is methyl; and 

Y~is an anion of the formula: MXn~wherein M is an 
element selected from the group consisting of As, 
Sb, B and P, X is fluorine, and n is equal to the 
valence of element M minus 1. 

2. The quaternary ammonium salt of claim 1, which is 
4-(4-methoxybenzyl)-7a-methyl-2, 3, 5, 6-tetrahydrox- 
azolo [2, 3-b] oxazolium hexafluoroantimonate. 

3. The quaternary ammonium salt of claim 1, which is 
4-(4-methylbenzyl>7a-methyJ-2, 3, 5, 6-tetrahydrox- 
azolo [2, 3-b] oxazolium hexafluorophosphate. 
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[57] ABSTRACT 

A quaternary ammonium salt containing an ester link- 
age in the cationic moiety is prepared by reacting an 
epihalohydrin with a salt of an alkyl or alkenyl tertiary 
amine and a carboxylic acid. 

5 Claims, No Drawings 
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PROCESS FOR THE PREPARATION OF 
QUATERNARY AMMONIUM SALTS 

BACKGROUND OF THE INVENTION 

This invention relates to a new process for preparing 
quaternary ammonium salts which are useful as deter- 
gents, emulsifying agents and wetting agents, particu- 
larly as textile treating agents. 

DESCRIPTION OF THE PRIOR ART 

A conventional method of preparing quaternary am- 
monium salts, which is usually adopted in the art, com- 
prises reacting an alkyl amine with an alkyl halide. Re- 
cently, methods using an epihalohydrin are adopted 
sometimes. The most typical method using an epihalo- 
hydrin comprises reacting an epihalohydrin directly 
with a tertiary amine. However, in this method it is dif- 
ficult to prepare quaternary ammonium salts having a 
complicated structure. It is especially difficult to intro- 
duce a reactive group into the cationic moiety. 

As disclosed in U.S. Pat. Nos. 2,547,965 or 
2,548,679, it has been known that when an adduct of 
a tertiary amine with an alkyl phenol or mercaptan syn- 
thesized in advance is quaternarized by an epihalohy- 
drin, the alkyl phenol or mercaptan is introduced in the 
cationic moiety in the form of a phenyl ether or thioe- 
ther. However, since the linkage introduced into the 
cationic moiety is an ether linkage, its reactivity is rela- 
tively low. Also, a method comprising synthesizing in 
advance a salt of a tertiary amine with a mineral acid 
such as hydrochloric acid and then reacting an epihalo- 
hydrin with the salt has been known in the art. How- 
ever, according to this method it is impossible to intro- 
duce a reactive group into the cationic moiety. 

DETAILED DESCRIPTION 

This invention is based on the discovery of a process 
for preparing quaternary ammonium salts having a re- 
active ester group in the cationic moiety, which are 
useful as textile-treating agents. The products obtained 
by the process of this invention are useful as textile- 
softening agents having an antistatic property, or as lev- 
el-dyeing or dyeing-retarding agents of the decomposi- 
tion type. 

More specifically, this invention is to provide a pro- 
cess for the preparation of quaternary ammonium salts 
having an ester linkage in the cationic moiety, charac- 
terized by reacting an epihalohydrin with a salt of an 
alkyl or alkenyl tertiary amine and a carboxylic acid. 

The salt of an alkyl tertiary amine and a carboxylic 
acid may be prepared in an ordinary solvent such as 
benzene and lower aliphatic alcohols by a customary 
method. The kind of the epihalohydrin is appropriately 
chosen depending on whether the intended quaternary 
ammonium salt is a chloride or bromide. 

Quaternary ammonium salts to be obtained by the 
process of the present invention are represented by a 
chemical formula as follows: 
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R, - N - CH-CHCH-OC 



OH 



10 



in which R is an alkyl, alkenyl or cycloalkyl radical of 
from 1 to 17 carbon atoms; in which N is a quaternary- 
nitrogen atom; in which X is halogen, such as chlorine, 
bromine and fluorine; and in which each of R u R t and 
R% is an alkyl or alkenyl radical having 1 to 18 carbon 
atoms. 

In the production of these compounds, the following 
three reactants are used: 

I. An alkyl or alkenyl tertiary amine having the for- 
mula 



R, - N : 



15 



wherein each of R t , R 2 and R 3 is an alkyl or alkenyl rad- 
ical having 1 to 18 carbon atoms. 
Some examples of alkyl or alkenyl tertiary amines 

20 which may be quaternized in the practice of the present 
invention are as follows: 

Trimethylamine, triethylamtne, trinormalpropy la- 
mine, d i ni ethy let hy famine, me thy {diethyl a mine, dime- 
thylallylamine, diethylallylamine, dimethyldodecyla- 

25 mine, dimethyloctadecylamine, trioctylamine, trioc- 
tadecylamine and triole.ylamine and mixtures thereof. 

2. Epihalohydrin, for example, epichlorohydrin or 
epibromohydrin. 

3. A saturated or unsaturated aliphatic carboxylic 
30 acid, or altcyclic acid having from 2 to 1 8 carbon atoms 

and represented by the formula of RCOOH, wherein R 
is an alkyl, alkenyl or cycloalkyl radical such as cyclo- 
hexyl and adamantyl having from 1 to 1 7 carbon atoms. 

Some examples of carboxylic acids which may be 
used in the practice of the present invention are as fol- 
lows: 

Acetic acid, lauric acid, crotonic acid, acrylic acid, 
methacrylic acid, oleic acid, 1 -adamantyl carboxylic 
acid and cyciohexyi carboxylic acid. 

Our process involves the preparation of a salt of an 
alkyl or alkenyl tertiary amine and a carboxylic acid by 
neutralizing the carboxylic acid with the amine in sub- 
stantially stoichiometric amounts. Then, the salt is re- 
acted with epihalohydrin. The reaction may be carried 
out at any suitable temperature and pressure, tempera- 
tures between 50°C and 150°C and pressures at or near 
atmospheric being suitable. Conveniently, the reaction 
is carried out in the presence of a solvent such as ben- 
zene and a lower aliphatic alcohol, for example, metha- 
nol, ethanol, propanol, butanol, pentanol, etc. The 
temperature of the reaction may be very conveniently 
controlled by conducting the reaction under reflux 
conditions. We have found that the use of benzene is 
highly satisfactory. 

Epihalohydrin can be used in a substantially stoichio- 
metric amount, but it may be preferably employed in 
a slight excess, for example, 20 percent excess over its 
stoichiometric amount. 

After the reaction, the solvent employed is first dis- 
tilled off. Purification is largely by way of removal of 
small quantities of unreacted reactants by any suitable 
means such as extraction with a suitable solvent, for ex- 
ample, diethyl ether and/or recrystallization from a 
suitable solvent, for example, acetone and diethyl 
ether. 

Our process has outstanding advantages in that the 
highly desirable quaternary compounds may be pre- 
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pared in excellent yield and quality, from available and 
relatively inexpensive raw materials, by a simple 
method and with the use of conventional equipment. 

This invention will now be illustrated more detailedly 
with reference to Examples. 5 

EXAMPLE 1 

25.8 g (0.3 mole) of crotonic acid was dissolved in 
150 g of benzene, and the solution was neutralized by 
addition of 30.4 g (0.3 mole) of triethylamine. Then, 
33.4 g (0.36 mole) of epichlorohydrin was added to the 
solution, and the reaction was conducted at 80°C. for 
15 hours. After completion of the reaction, benzene 
was distilled off under reduced pressure and unreacted 
reactants contained in the residue were removed by ex- 
traction with diethyl ether to obtain 50.4 g of a grayish 
brown, jelly-like product having a structure expressed 
by the following formula (I): 



10 



15 



t (C 2 H 5 ) 3 NCH 2 CH-CH 2 -OCCH=CHCH 3 ]* h cr (I) 
OH O 



dissolved in 80 g of benzene, and it was neutralized by 
addition of 32 g (0.15 mole) of dimethyl n- 
dodecylamine. Then, 16.7 g (0.18 mole) of epichloro- 
hydrin was added to the neutralized product, and the 
reaction was conducted at 80°C. for 15 hours. After 
completion of the reaction, benzene was distilled off 
under reduced pressure and a large excess of diethyl 
ether was added to the residue, then the mixture was 
cooled to precipitate crystals. Thus, there was obtained 
34.7 g of a white powdery product having a structure 
expressed by the following formula (II!) and melting at 
I32.5°C, the yield being 47.6%: 



12 25, 2, 2 „ 
v CH 3 OH O „ 



20 



CH (HI) 

Ad = adamantyl 
residue 



Results of the elementary analysis are as follows; 



The yield was 60 percent, and results of the analysis are 25 
as follows: 



Found Values 



Calculated Values 



Found 
Values 



Calculated 
Values 



N 


4.8% 


5.0% 


CI 


12.7% 


12.7% 


cr 


12.0% 


12.7% 


hydroxyl number 
saponification number 


210 


200 


200 


200 



EXAMPLE 2 

50.1 g (0.25 mole) of lauric acid was dissolved in 80 
g of benzene, and neutralization was accomplished by 
addition of 25.3 g (0.25 mole) of triethylamine. Then, 
27.8 g (0.3 mole) of epichlorohydrin was added to the 
neutralized product and the reaction was conducted at 
80°C. for 15 hours. Purification were carried out in the 
same manner as in Example 1 to obtain 45.4 g of a 
faintly yellow, transparent, viscous liquid product hav- 
ing a structure expressed by the following formula (II), 
the yield being 46%: 



I (C 2 H 5 ) 3 NCH 2 CHCH 2 OCC 11 H 23 ] + Cr (II) 
OH O 
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C 
H 
N 
C! 



69.20% 
10.70% 
2.88% 
7.70% 



69.27% 
10.71% 
2.88% 
7.31% 
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EXAMPLE 4 

74.3 g (0.25 mole) of dimethyl n-octadecylarnine was 
dissolved in 80 g of benzene, and it was neutralized by 
addition of 15 g (0.25 mole) of acetic acid. Then, 27.8 
g (0.30 mole) of epichlorohydrin was added to the neu- 
tralized product, and the reaction was conducted at 
80°C. for 15 hours. After completion of the reaction, 
benzene was distilled off under reduced pressure, and 
the residue was recrystallized from acetone several 
times to obtain 80 g of a white powdery product having 
a structure expressed by the following formula (IV) 
and melting at I02.5°C, the yield being 71.2%: 



CKL 



C lg H 37 |CH 2 CHCH 2 OCCH 3 
CH 3 OH O 



C5L 



(IV) 



Results of the elementary analysis are as follows: 



Results of the analysis are as follows: 



Found Calculated 
Values Values 



N 


4,0% 


3.6% 


CI 


10.5% 


9.0% 


cr 


9.4% 


9.0% 


hydroxyl number 


150 


143 


saponification number 


140 


143 



EXAMPLE 3 
27 g (0.15 mole) of 1-adamantyl carboxylic acid was 



Found Values Calculated Values 

C 66.35% 66.74% 

H 11.49% 11.57% 

N 3.19% 3.11% 

CI 7.55% 7.90% 



EXAMPLE 5 

53.3 g (0.25 mole) of dimethyl n-dodecylamine was 
65 dissolved in 75 g of benzene, and it was neutralized by 
addition of 15 g (0.25 mole) of acetic acid. Then, 27.8 
g (0.30 mole) of epichlorohydrin was added to the neu- 
tralized product and the reaction was conducted at 
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80°C. for 15 hours. After completion of the reaction, 
purification was carried out in the same manner as in 
Example 1 to obtain 88.4 g of a brown viscous liquid 
product having a structure expressed by the following 
formula (V), the yield being 96.5%: 



CEL 



C 12 H 25 NCH 2 CHCH 2 OCCH 3 



CH 0 OH 



(V) 



and R 3 is alkyl or alkenyl having 1 to 18 carbon 
atoms 
which comprises 
neutralizing a carboxylic acid of the formula RCOOH 
with a substantially stoichiometric amount of a ter- 
tiary amine of the formula 



10 



R, - N 



^2 

\ 



Results of the analysis are as follows: 





Found 
Values 


Calculated 
Values 


N 


3.97, 


3,8<* 


CI 


I0.0 r /r 


9.19c ■ 


cr 


9.5* 


9.19c 


hydroxy! number 


160 


153 


saponification number 


155 


153 



The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as fol- 
lows: 

L A process for preparing quaternary ammonium 
salts containing an ester linkage in the cationic moiety, 
of the formula 



- ? 2 

R, - N - CH o CHCH~0C - R 

I 2 I 2 tl 

&3 OH 0 



in which R is alkyl, alkenyl or cycloalkyl having 1 to 
! 7 carbon atoms, X is halogen and each of R u R, 



25 



to form a salt and then reacting said salt with a stoi- 
15 chiometric amount or a slight excess of an cpihaio- 
hydrin to form a compound of the first-mentioned 
formula. 

2. A process according to claim 1, in which the reac- 
tion is carried out at a temperature of 50° to 150°C in 

20 the presence of a solvent. 

3. A process according to claim 1, in which said ter- 
tiary amine is selected from the group consisting of trU 
methyiamine, triethylamine, trinormalpropylamine, di- 
methylethylamine, methyldiethylamine, dimethylallyla- 
mine, diethyallylamine, dimethyldodecylamine, dime- 
thyloctadecylamtne, trioctylamine, trioctadecylamine 
and trioleylamine and mixtures thereof and said car- 
boxylic acid is selected from the group consisting of 
acetic acid, lauric acid, crotonic acid, acrylic acid, 

30 methacrylic acid, oleic acid, l-adamantyl carboxylic 
acid and cyclohexyl carboxylic acid. 

4. The process of claim 3, in which said epihalohy- 
drin is epichlorohydrin. 

5. A process according to claim 1, in which each of 
35 R,, R 2 and R 3 is alkyl having 1 to 1 8 carbon atoms and 

R is selected from the group consisting of alkyl having 
I to 17 carbon atoms, alkenyl having from 2 to 17 car- 
bon atoms, adamantyl and cyclohexyl. 
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(57) Abstract 

A method for producing tetrafuran tet- 
ra-ammonium salts or "TATF" having formula 
(a). The method is characterized in that the fol- 
lowing two reactions are performed successive- 
ly (1) and (2) by mixing furfurylamine with 
HX acid to cause protonation of the amine (1) 
and by placing the product of reaction (1) in 
the presence of a dicarbonyl compound (b) in 
an acidic medium to cause condensation (2) 
and produce the tetrafuran tetra-ammonium 
salts. 



(a) 



CH 2 —NH 3 *,X" 



1 II ii 2 <b) 
O O 



(57) Abrege 



(D 



HX 



l 2 -NH 3 \X" + R v 



O 

II 

-C-Y- 



L'invention concerne un procede de fa- 
brication de sels de tetra-ammonium tetrafura- 
niques, designes par "TATF", de formule (a). 
Ce procede se ca'racterise en ce que Ton realise ( 2 ) 
les deux reactions successives: (1) et (2) en me- 
langeant la furfurylamine avec un acide HX 

pour realiser la protonation de Famine (1) et en mettant en presence du produit de la reaction (1) un compose dicarbonyie (b) en 
milieu acide pour realiser la condensation (2) conduisant au TATF. 



0 

II 



TATF + 



2 ^0 



J 
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PROCEDE DE FABRICATION DE SELS DE TETRA-AMMONIUM 
TETRAFURANIQUES OU DE TETR A-AMI NES TETRAFURANIQUES 
ET COMPOSES OBTENUS 

5 

L'invention concerne un p r o c 6 d e de 
fabrication de sels de t^tra-ammonium 1 6 t r a f u r a n i q u e s , 
d<5sign6s ci-aprfes par " T A T F " , combinant quatre noyaux 
furaniques et quatre groupements fonctionnels amines sous 

10 forme de sels. L f invent ion vise, en tant que produits 
nouveaux, les sels ~ f abriqu§s par le proe£d6 prdcit£ (sels qui 
n'ont jamais §t6 obtenus jusqu f S present), L'invention 
s'§tend, en outre, h un proc*§d<§ d'obtention de t<§tra-amines 
t6trafuraniques utilisant le proc6d£ pr£cit*§, ainsi qu f aux 

15 nouvelles t*§ tra-amines ainsi obtenues. 

Les composes poss^dant plus de deux groupes 
fonctionnels dans leur structure prdsentent un grand intdr§t 
dans la formulation de polymferes en tant qu'agents 
r§ticulants. Toutefois, de tels composes n f existent que dans 

20 certaines series : s^rie benzSnique par exemple. 

La pr^sente invention se propose de fournir 
de nouvelles classes de composes qui combinent la presence de 
quatre groupements fonctionnels r^actifs amines ou sels 
correspondants et de quatre noyaux furaniques. 

25 En premier lieu, l'invention vise une' 

nouvelle famille de produits consistant en des sels de t*§tra- 
ammonium t<§ t raf uraniques, d*§signds TATF de formule : 



30 



35 



X\%N-C^ 

Y 

30h 3 n-civ^ 



ou X~ est un anion a ^exception de N0 3 ~, R 1 et R 2 , identiques 
ou differents, sont soit un hydrogfene, soit un radical alkyle, 
f one t ionnalise§ ou non, et Y est soit un noyau benz<§nique 
40 f onct ionnalise ou non, soit une chaine alkyle. 
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L'anion X~ peut en particulier etre constitue 
par ranion CI"*, le sel pouvant alors Itre transforme en 
tetra-isocyanate par phosgenation dans certaines applications 
5 (molecules utilisables dans la fabrication des polyurSthanes a 
noyau x furaniques). 

Le procede de fabrication de la famille de 
sels precites utilise comme compose de depart la f urf ury lamine 

jj \ ^ en milieu acide et consiste a realiser les deux 

10 Ndt~ 2 2 

reactions successives suivantes : 




d) HX + ^ >- C H 2 -NH 2 * I 5~ CH ? -NH+X 




15 



o p 

(2) 4 ^ \_CH 2 -NH 3 " ? X" + r_C_y-C-R 2 ► TATF + 2 

en melangeant la f urf ury lamine avec un acide HX pour realiser 
20 la protonation de l ! amine (1) et en mettant en presence du 
produit de la reaction (1) un compost diearbonyl<§ ^— R 2 

O O 

en milieu acide pour realiser la condensation (2) conduisant 
au TATF. 

25 Les experimentations ont mis en evidence 

qu'il £tait possible de condenser directement la f ur f urylarnine 
en TATF par la succession des deux reactions (1) et (2) sans 
apparition sensible de reactions parasites et sans ouverture 
du cycle furanique malgr6 les conditions d'acidite utilis<§es. 

30 En particulier, les deux reactions (1) et (2) du proc«§d(§ 
peuvent etre r6alis6es in situ ( c 1 es t-6-dire sans besoin 
d'isoler le produit intermediate issu de la reaction (1>) en 
milieu aqueux dans les conditions suivantes : 

l 1 on met d'abord en presence la 

35 f urf urylamine et I'acide de fa?on que le rapport molaire 
H + /f urf urylamine de depart soit au moins £gal k 1, l ! acide 
etant un acide concentre de normalite au moins egale h 7 N, 

• l'on ajoute ensuite au milieu le compose 

dicarbony le . 

40 Ces conditions de forte acidite favorisent 



"~ ' * FC1/FK92/00722 

3 

les deux reactions (1) et (2) et ce, de fagon tout a fait 
inattendue sans conduire a une evolution dif ferente des 
reactions (pas d'ouverture des cycles furaniques, pas de 
5 formation de produits N-substitues) . 

Le rapport molaire H + / f u r f u r y 1 a m in e est un 
parametre important pour le bon deroulement des deux reactions 
(1) et (2) et, de preference, celui-ci sera initialement 
ajuste a une valeur comprise entre 1 et 5. 
10 Les reactions peuvent etre conduites en 

milieu aqueux concentre : le melange des produits est en 
particulier realise de fagon que la dilution initiale du 
milieu soit inferieure a 35 moles d'eau par litre de milieu ; 
cette condition est particulierement avantageuse pour conduire 
15 a une precipitation du TATF qui est alors separe par simple 
filtration afin d'isoler ce composed Par contre, les 
conditions de dilution sont plus secondaires si l'on desire 
poursuivre le traitement en vue d'obtenir la tdtra-amine 
tetrafuranique cor respondante comme on le verra plus loin. 
20 D'une fagon generale, le procedd de 

l'invention peut etre mis en oeuvre a temperature ambiante ; 
toutefois lorsque le compost dicarbonyie ajoute comporte une 
fonction cetone (R 1 et/ou R 2 i H), le milieu est chauffe a une 
temperature de I'ordre de 40° C a 80° C pour augmenter la 
25 cinetique de la reaction (2). 

Selon un mode de realisation avantageux, au 
moins la reaction (2) est r^alisee en milieu h<5 t'<5r ogene en 
presence d'un support solide conditionni sous forme acide, en 
particulier resine cationique ou zeolite. La mise en oeuvre du 
30 procede peut alors consister : 

. a realiser d'abord la reaction (1) en 
mettant en presence l'acide HX avec la f u r f u r y 1 a m i n e dans un 
solvent , 

. a mettre ensuite le produit de la reaction 
35 (1) en presence du compose' dicarbonyle et du support solide 
acide pour realiser la condensation (2). 

Cette mise en oeuvre est i n t e r ess an t e , car 
l'acidite necessaire aux reactions de. condensation est assuree 
par le support solide (qui agit comme catalyseur de la 
40 reaction (2)) : l'acidite de la phase liquide peut ainsi etre 
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reduite, ce qui conduit a des milieux et des effluents moins 
corrosif s • 

De preference, pour optimiser le rendement, 
5 I'on ajoute le compose dicarbonyle de facon que le rapport 
molaire compose d i car b on y 1 e / f u r f u r y 1 a m in e de depart soit 

compris entre 0,17 et 1,5. 

Lorsque l'on desire isoler le TATF, notamment 
sous forme solide, l'on ajuste de preference la concentration 
10 initiale en f u r f u r y 1 a m i n e entre 1 et 6 moles par litre de 
milieu. Le TATF forme peut etre extrait au terme d'une duree 
d'au moins 30 minutes apres ajout du compose dicarbonyle. Du 
TATF se forme dans les premieres minutes apres raise en contact 
des reactifs, mais le rendement est satisfaisant apres 

15 30 minutes environ. 

Les experimentations ont montrt§ que le 
proced<§ de l'invention permettait de fabriquer de nombreux 
sels de te§ t r a- a m m on i u m te traf uranique ; en particulier il 
permet de fabriquer le sel de t e" t r a - a m m o n i u m suivant 

20 (interessant par la combinaison des cycles furaniques, du 
cycle benzenique et des fonctions amines obtenues sous forme 
de sels) : 



25 



Cf, + H 3 N-CH 2 



C f, + H 3 N-CH 2 - 




CH 2 -NH 3 + ,Cf 



CH 2 -NH 3 + ,Cf 



30 



Dans ce cas : 

-l'acide H X utilise est I'acide 

chlorhy drique , 

- le compose dicarbonyle est l'aldehyde 

35 t^rephtalique , 

- la reaction de condensation (2) peut etre 

r<§alis£e a la temperature ambiante. 

Les sels de t e t r a-a m m on i u m te traf uraniques 
conformes a l'invention combinent la presence de quatre 
40 fonctions amines et de quatre noyaux furaniques, qui leur 
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donnent des propriety i n t e r e ss a n t e s , en particulier comme 
additif de polymerisation pour assurer la rigidite du polymere 
obtenu et lui conferer une meilleure stability thermique. De 
5 plus, ces sels ou les amines cor respondantes sont des composes 
de depart pour la fabrication de macrocycles furaniques tels 
que ceux deerits dans le brevet FR 87.03610. 

Le proc<§de de l'invention peut, le cas 
echeant, etre poursuivi, sans isoler le TATF forme, en vue 
10 d'obtenir la tetra-amine t e t r a f u r a n i q u e issue du TATF. II 
suffit alors de neutraliser puis de rendre basique le milieu 
contenant le TATF par addition d'une base, et d'extraire la 
tetra-amine tetraf uranique former. 

Dans ce cas, comme d<§ja indique, la mise en 
15 oeuvre en milieu heterogene est pref i§rentielle et consiste : 

- a r^aliser d'abord la reaction (1) en 
mettant en presence I'acide HX avec la f u r f u r y 1 a m i n e dans un 
solvent , 

- a mettre ensuite le produit de la reaction 
20 (1) en presence du compost dicarbonyle et du support solide 

acide pour realiser la condensation (2), 

- a solubiliser le TATF forme par addition 
d'eau dans le milieu, 

- a s6parer le support solide par filtration, 
25 - a neutraliser et a rendre basique la phase 

liquide contenant le TATF par addition d'une base, 

- a extraire la tetra-amine taraf uranique 
formee par simple separation de phases ou par extraction 
liquide/liquide au moyen d'un solvent qui est ensuite t§limim§ 

30 par Evaporation. 

L'invention s'etend aux nouvelles t S t r a - 
amines t e t r a f u r a n i q u e s que ce procede permet de fabriquer ; 
ces amines presentent la formule gdnerale suivante : 

3 5 H 2 N- CH 2 -^ J^-C^ ^~CH 2 - NH ? 



40 




H ? N- CH 2 — <^ J>— C-^^~CH 2 -NH 2 
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ou et R 2 j identiques ou differents, sont soit un hydrogens, 
soit un radical alkyle, f onctionaalise ou non, et Y est soit 
un noyau benz^nique f one tionnalise ou non, soit une chalne 
5 alkyle. 

Les exemples qui suivent illustrent le 
procede de l l invention et la structure des divers produits 
ob t enus . 



10 Exemple 1 

Synthese in situ de 



15 




20 

h partir de furf urylamine et d ! ald£hyde tereph talique en 

milieu acide chlorhy drique . 

Dans un reacteur de 250 ml muni d'une ampoule 

h brome, d ! un refrigerant et d f un systfeme d'agitation, on 
25 place successivement 20 ml d'une solution d'acide 

chlorhydrique de normality yN, 0,113 mole de fur f urylamine et 

0,0283 mole d ! alde§hyde terephtalique . 

Le melange est agite h temperature ambiante 

pendant quatre heures- Le solide qui s'est forme est filtre 
30 puis lave successivement a Pac^tone et h l f ether pour 

eiiminer l»excfes d 1 acide chlorhydrique. 

Aprfes sechage a l'air libre, l'analyse des 

spectres obtenus par spectroscopies IR et R M N du proton 

confirme 1'obtention du t6 trachlorhydrate de formule fournie 
35 plus haut. 

Le rendement en te trachlorhydrate solide 
varie en fonction de la normalite de I'acide chlorhydrique yfc 
introduit initialement : 



40 



10 



yN 


Rapport H + 

FU 


Concentration 
en eau 


Rendement 

(%) 


7 N 


1,2 


30 M 


10 % 


9,9 N 


1,7 


29 M 


41 % 


11,3 N 


2,0 


28 M 


90 % 


12,1 N 


2,2 


27 M 


92 % 



(FU signifie : f urf urylamine initiale ; le 
15 rendement est d6fini comme le rapport molaire entre le TATF 
solide obtenu et le TATF qui aurait 6t<§ obtenu par reactions 
totales) . 

Ces r^sultats soulignent 1 1 i m po r t ance qu f il 
faut attacher h la concentration de l'acide, ce paramfetre 
20 ayant un impact considerable sur le rendement en produit 
solide issu de la condensation. 



Exemple 2 

Importance des concentrations sur le 

25 comportement de la reaction lors de la synthase in situ de 

Cl\*H 3 N-CH 2 — — ^ — — CH 2 — NH 3 ^,Cr 



CI", H 3 N-CH 2 




CH 2 -NH 3 ,01" 



35a partir de f urf urylamine (0,113 mole) et d'aldehyde 
terephtalique (0,0283 mole) en milieu acide chlorhy drique . 

La reaction a et6 rf§alisee dans les memes 
conditions que dans I'exemple n° 1 (en presence d'acide 
chlorhydrique 12,1 N) a I'exception du volume d'acide que l»on 

40 a fait varier pour etudier I'impact de la dilution sur le 
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rendement en TATF solide issu de la reaction. De plus, le 
rapport H + /f urf urylamine de depart est largement dependant du 
volume d'acide utilise. Les resultats sont consignes dans le 
5 tableau suivant : 



Volume de 
HC1 (ml) 


Rapport H + 
FU 


Concentration 
en eau 


Concentration 
en FU 


Rendement 
% 


12 


1 , 3 


22 M 


5,2 M 


28 % 


17 


1,9 


! 26 M 



4,2 M 


89 % 


20 


2,2 ! 

1 

I 


27 M ) 


3,8 M 


92 % 


30 


3,3 


31 M . 


2,8 M 


46 % 


40 


4,4 


33 M J 


2,3 M 


15 % 



10 



15 



20 

Exemple 3 

Etude de la variation par rapport a la 

stoechiomoetrie . 

La concentration en compose carbonyle par 
25 rapport a celle de la f urf urylamine de depart joue un rdle au 
niveau de la reaction de condensation (2) : 



30 



Q Q 

(^-CH 2 -NH 3 + ,C|- ♦ n H ! C -<Q>-^ 



HCI 



35 



40 



,- + 



CI , H 3 N-CH 2 



CI", H 3 N-CH 2 




CH 2 — NH 3 ,CI 



Le mode operatoire global est identique a 
celui d*§crit dans I'exemple n° 1 a l'exception de la quantity 
d'aldehyde t e re§ p h t a 1 i q u e que l'on fait varier de 0,66 mole h 
5 6 moles pour 4 moles de f urf ury lamine soit un rapport compose* 
dicarbonylg/furf ury lamine de depart variant entre 0,17 et 1,5. 

Conditions exp^rimentales : 

- acide de normalite : 12,1 N 

- rapport H + /f ur f urylamine de depart : 2,2 
10 - concentration en eau : 27 M 

- concentration en f ur f urylamine : 3,8 M 

- dur6e ; 4 h 

Les r£sultats obtenus sont regroupes dans le 

tableau suivant : 

15 



20 



25 



n 


Rendement 




% * 


0,66 


83** 


1 


90 


4 


92 


6 

! 


93 



* rendement en TATF solide 

** rendement calculi par rapport h l'alddhyde 

t£rephtalique 

30 (n : nombre de moles d'ald^hyde t£rf§phtalique 

pour 4 moles de fur fur y lamine de depart). 



Exemple 4 



Synthase in situ de 



35 



40 
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Cf, + H 3 N-CH 





CH 2 ~NH 3 + ,Ci 



Cf t + H 3 N— CH 



CH 2 -NH 3 *,CI 



10 



h partir de f urf ury lamine et d'ald6hyde te rephtali que en 

15 milieu acide chlorhy drique . 

La reaction a ete r<§alisee dans les m&mes 
conditions que dans I'exemple n° 1 (en presence d 1 acide 
chlorhydrique 12,1 N) a l'exception de la duree de la reaction 
que Von a fait verier de 1/2 h a 7 h pour connaltre la dur<§e 

20 optimale de la reaction. 



dicarbonyl§/furf urylamine de depart : 0,25. 

Le tableau suivant montre Involution du 
rendement en produit solide precit£ issu de la reaction en 
30 fonction du temps : 



25 



Conditions experiment a les : 

- acide de normality : 12,1 N 

- rapport H^/furf urylamine de depart : 2,2 

- concentration en eau : 27 M 

- concentration en f urf ury lamine : 3,8 M 
-rapport molaire : compose 



35 



40 



11 



15 



Duree 


R endement 


h 


% 


1/2 


50 


3/4 


73 


1 


83 


2 


85 


4 


90 


7 


92 



Exemple 5 

20 Synthase in situ de 



25 




30 & partir de f urf ury lamine et du benz&ne-l,3-dicarboxald6hyde 
en milieu acide ch lorhy drique ♦ 

Dans un r£acteur de 250 ml 6 quip 6 d f un 
refrigerant, d ! une ampoule a brome et d'un systfeme 
d f agitation, on introduit 20 ml d'acide chlorhy drique 12,1 N, 

35 puis on ajoute lentement 0,113 mole de fur fury lamine et enfin 
0,0283 mole de benzkne-1 , 3~dicarboxalddhy de . 

Le melange est agit£ a temperature ambiante 
pendant quatre heures. Le solide qui s'est form£ est'filtr<§ 
puis lave s u c c e s s i v e m e n t a l'ac6tone et a l'ether pour 

40 eliminer I'exces d'acide chlorhy drique . 
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Apres sechage a I'air libre, I'analyse des 
spectres obtenus par spectroscopies infra-rouge et R M N d u 
proton confirme I'obtention du te trachlor hydra te soiide 
5 precite avec un rendement de 50 %* 

Conditions expdrimen tales : 

- acide de nor ma lite : 12,1 N 

- rapport H + /furf ury lamine de depart : 2,2 

- concentration en eau : 27 M 

10 - concentration en furf ury lamine : 3,8 M 

-.rapport molaire : compose 
dicarbonyle/f urf ury lamine de depart : 0,25 

- duree : 4 h 



15 Exemple 6 

Synthase in situ de 



20 




h partir de f ur f urylamine (0,113 mole) et du 4-hy dr oxybenzfene- 
1,3-dicarboxaldehyde (0,0283 mole) en milieu acide 
chlorhy drique (12,1 N). 
30 En utilisant le protocole op£ratoire de 

l'exemple 5, on obtient le produit soiide precite avec un 
rendement de 60 % . 

Conditions exp^rimentales : 

- acide de normalite : 12,1 N 

35 - rapport H + /f urf ury lamine de depart : 2,2 

- concentration en eau : 27 M 

- concentration en furf ury lamine : 3,8 M 
-rapport molaire : compose 

dicarbonyle/f urf ury lamine de depart : 0,25 
40 - duree : 4 h 



Exemple 7 



13 



Synthese in situ de 



10 




Br, HoN— CH 



CH 2 — NH 3 + f Br 



h partir de f u r f u r y 1 a m i n e et d'aldehyde tereph talique en 
15 milieu acide bromhy dr ique . 

Dans un r^acteur de 250 ml equips d'un 
refrigerant, d'une ampoule & brome et d'un systkme 
d ' agitation, on introduit 20 ml d 1 acide bromhydrique 8,5 N , 
puis on ajoute lentement 0,113 mole de fur fury lamine et enfin 
20 0,0283 mole d'aldehyde t§re§phtalique ♦ 

Le melange est agite & temperature ambiante 
pendant quatre heures* Le solide qui s'est forme est filtre 
puis l^ve success! vement a l*acetone puis h l'6ther« 

Aprks sechage h l'air libre, l'analyse des 
25 spectres obtenus par spectroscopies IR et RMN du proton 
confirme 1 1 obtention du t£t ra bromhy drat e attendu . 

Le rendement en solide r§cup§r6 est de 70 %. 

Conditions experimentales : 

- rapport H + /f urf ury lamine de depart : 1,5 
30 - concentration en eau : 23 

- concentration en f urf ury lamine : 3,8 M 
-rapport molaire : compose 

dicarbonyie/furf urylamine de depart : 0,25 

L'inter&t particulier lie a 1 1 u t i 1 i s a t i o n 
35 principalemen t de l ! acide chlorhy dr ique dans les divers autres 
exemples reside dans le fait que ce sont g^neralement sous 
forme de chlorhydrates que les amines sont transformees par 
phosgenation en isocy ana t es, produits de premifere importance 
dans la synthase des polyure thanes * 

40 



WO 93/02072 PCT/FR92/00722 

14 

Exemple B ; exemple de neutralisation 

Synthese in situ de 



5 



10 




15 a partir de la f u r f u r y 1 a m i n e et d'aldehyde t e r e ph t a 1 i qu e en 

milieu acide chlorhydrique . 

Dans un reacteur de 250 ml equipe d'un 

refrigerant, d'une ampoule b brome et d'un systfeme 

d'agitation, on introduit 20 ml d f aeide chlorhydrique 12,1 N, 
20 puis on ajoute lentement 0,113 mole de f urf ury lamine et enfin 

0,0283 mole d'aldehyde t^rephtalique . 

Le melange est agite a temperature ambiante 

pendant quatre heures. line solution de soude concentrde est 

alors ajout^e au milieu jusqu'a I'obtention d'un pH voisin de 
25 12. Le milieu d^cante en deux phases que Ton separe. La phase 

organique sup§rieure est la vie a I 1 eau . 

On obtient un liquide dont les analyses IR et 

RMN eonfirment la structure de la t^tramine t 6 t r a f u r ani q u e 

prdcit£e. 

30 Le rendement en amine liquide est sup^rieur h 

90 X. 

Conditions expeirimen tales : 

- acide de normality : 12,1 N 

- rapport H + /f urf ury lamine de depart : 2,2 
35 - concentration en eau : 27 M 

- concentration en furfurylamine : 3,8 M 
-rapport molaire : compose 

dicarbonylg/furf ury lamine de depart : 0,25 



40 
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Exemple 9 : ex emple de mise en oeuvre en presence d'un support 
solide 

Syn these de 

H 



H 2 N-CH 2 -^)_6^_ CH2 _ 



NH 2 



10 



n 



H 



15 

& partir du chlorhydrate de f u r f u r y 1 a m i n e et d'aldehyde 
t^rephtalique en presence d'une risine eehangeuse d'ions 
sous forme acide. 

Dans un r<§acteur de 250 ml muni d f un syst&me 
20 d'agitation et d'un refrigerant, on introduit 0,1 mole de 
chlorhydrate de f urf urylamine, 12 ml d r eau, 5 gr d'une r<§sine 
type gel "Lewatit® SC 104" (BAYER) a 5 m6q H + par gramme et 
0,037 mole d f ald£hyde ter<§phtalique. 

Le milieu est chauffe h 60° C pendant quatre 
25 heures. Apr§s r ef roidissement a temperature ambxante, le 
chlorhydrate solide forme est dissout h I'aide de 25 ml d'eau, 
la rdsine est alors separde par filtration. 

Une solution de soude est ensuite ajoutee 
jusqu'a I'obtention d'un pH voisin de 12, Tamine attendue est 
30 isoiee par extraction 1 i qu i de/ 1 i qui d e . Aprfes sdchage sur 
Na2S04 et evaporation du solvant, on obtient un liquide et les 
analyses IR et RMN confirment la structure de limine prdcitSe 
( rendement de 35 %) . 

Conditions experimen tales : 
35 - rapport H"Vf urf urylamine de depart : 1,25 

-rapport molaire : compose 
dicarbony le/f urf urylamine de depart : 0,25 

- duree : 4 h 



40 
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Exemple 10 

Synthese in situ de 



5 



10 




a partir de la f urf ury lamine et de rhexane-2,5-dione en 
15 milieu acide chlorhy dr ique . 

En utilisant le protocole operatoire de 

I'exemple 8, mais en chauffant a 60° C, on obtient un liquide 

dont les analyses IR et RMN confirment la structure de la 

t£tramine t^trafu ran ique attendue* 
20 Le rendement en amine liquide est supdrieur h 

90 8. 

Condi tions experimentales : 

- acide de normalite : 12,1 N 

~ rapport H + /f urf urylamine de depart : 2,2 
25 ~ concentration en eau : 24 M 

- concentration en f urf ury lamine : 3,2 M 
-rapport molaire compose 

dicarbonyl6/furfurylamine de depart : 0,37 

30 Exemple 11 : exemple de mise en oeuvre en presence d 1 un 
support solide 

Synthase de 



35 




40 
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a partir du chlorhydrate de f u r f u r y 1 a m i n e et d'une solution 
aqueuse de glu tardialdehyde en presence d'une resine 
echangeuse d'ions acide. 
5 Dans un reacteur de 250 ml muni d'un systeme 

d'agitation et d'un refrigerant, on introduit 0,1 mole de 
chlorhydrate de furfurylamine, 5 gr d'une resine type gel 
"Lewatit ® SC 104" (BAYER) h 5 m e q H* par gramme et 
0,037 mole de glu tardialdehyde en solution aqueuse & 30 %. 

10 Le milieu est chauffe h 60° C pendant quatre 

heures. Apres r e f r o i d i s s e m e n t a temperature ambiante, le 
chlorhydrate solide forme est dissout h I'aide de 25 ml d'eau, 
la resine est alors separee par filtration. 

Une solution de soude est ensuite ajoutee 

15 jusqu'k I'obtention d'un pH voisin de 12, I'amine attendue est 
isolee par extraction liquide/liquide. Apr&s s^chage sur 
Na2S04 et evaporation du solvant, un liquide dont les analyses 
IR et RMN confirment la structure de l'amine obtenue 
(rendement de 30 %) : 

20 Conditions experimental es ; 

- rapport H + /f ur f ury lamine de depart : 1,25 
-rapport molaire : compose 

dicarbony le/f ur f urylamine de depart : 0,37 

- duree : 4 h 
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REVINDICATIONS 
1/ - Proc^de de fabrication d ' u n sel de 
t£tra-ammonium t£traf uranique (TATF) de formule : 



R 



X , T H 3 N-CH 2 — C3~9~^3~ CH 2~ NH 3 ',X 




Y 



10 



X" , + H 3 N-CH 2 — iT^-O-JT^^C^—NH^ ,X 



ou X" est un anion a I'exception de N0 3 ", Rj^ et R 2 , identiques 
15 ou difff§rents, sont soit un hydrogene, soit un radical alkyle, 
f onctionnalise" ou non, et Y est soit un noyau benz<§nique 
f onctionnalissl ou non, soit une chalne alkyle, ledit proc£de 
(Stant caracteris6 en c e qu e 1'on utilise comme compose de 
depart la f urf urylamine U % CH __ NH en milieu acide et en 

20 \r~ 2 

ce que 1'on realise les deux reactions successives suivantes : 



(1) HX + |^-CH 2 -NH 2 * {3-CH 2 -NH 3 ^X 



25 



(2) 



(^__ CH -NH/.X- + Rl -6-Y-ii-R 2 — TATF + 2 H 2 0 



30 en m^langeant la f urf urylamine avec un acide HX pour reSaliser 
la protonation de Pamine (1) et en mettant en presence du 
produit de la reaction (1) un compose dicar bonyif§ R— C - Y—C— R ? 

O O 

en milieu acide pour realiser la condensation (2) conduisant 
35 au TATF. 

2/ - Proc6d6 selon la revendicat ion 1, 
caract6ris£ en ce que 1'on realise les deux reactions (1) et 
(2) in situ en milieu aqueux dans les conditions suivantes : 

1'on met d'abord en presence la 
40 fur f urylamine et l ! acide de fagon que le rapport molaire 



rv^i/rivy^/iiu/^ 
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H + /f urf ury lamine de depart soit au moins 6gal h 1, l'acide 
Stant un acide concentre de normalite au moins egale a 7 N, 

. ron ajoute ensuite au milieu le compost 

5 dicarbonyld. 

3/ - Proc6de§ selon la revendication 2, 
caract^rise en ce que l f on a juste le rapport molaire 
H+/furf urylamine de depart h une valeur comprise entre 1 et 5. 

4/ - Proc6d6 selon l'une des r e vendications 2 
10 ou 3, caracterise§ en ce que le melange des produits est 
realise de fagon que la dilution initiale du milieu soit 
inf<§rieure a 35 moles d'eau par litre de milieu. 

5/ - Proc<§d6 selon la revendication 4, dans 
lequel l'on separe le TATF pr<§cipitt§ par filtration. 
i5 6/ - P r o c <§ d £ selon la revendication 1, 

caract6ris£ en ce qu'au moins la reaction (2) est r<§alis<§e en 
milieu h6t<§rog&ne en presence d'un support solide conditionn<§ 
sous forme acide, en particulier r«§sine cationique ou 
zeolite . 

20 7 / - Proc<§d*§ selon la revendication 6, 

caract£rise en ce que : 

~ l»on realise d'abord la reaction (1) en 
mettant en presence l'acide HX avec la f urf urylamine dans un 
sol vant , 

25 ~ I'on met ensuite le produit de la reaction 

(1) en presence du compose dicarbonylS et du support solide 

acide pour rdaliser la condensation (2). 

8/ - • Proced<§ selon l'une des re vendications 1 

a 7, caracte§ris<§ en ce que I'on ajoute le compost dicarbonyle 
30 de fag on que le rapport molaire composd 

carbony Wfurfurylamine de depart soit compris entre 0,17 et 

1,5. 

9/ - Proc£d6 selon I'une des re vendications 1 
a 8, caracterise en ce que la concentration initiale en 
35 furf urylamine est ajustee de fagon h §tre comprise entre 1 et 
6 moles par litre de milieu. 

10/ - Proc^de selon I'une des re vendications 
1 k 9 y caracterise en ce que l'on extrait le TATF formd au 
terme d'une dur<5e d'au moins 30 minutes apres ajout du compose 
40 dicarbonyle. 
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11/ - Precede selon l ! une des revendica tions 

1 a 10 pour fabriquer le compose de formule suivante : 



5 



10 




dans lequel R j, = R 2 = H > Y est un phenyl et X" = CI*", 
caract£ris£ en ce que : 
15 - l'acide HX utilise! est l'acide 

chlorhydrique, 

- le compost dicarbonyl§ est l'ald^hyde 

t£r§phtalique. 

12/ - Sel de t6 tra-ammonium t<5 traf uranique 

20 (TATF) de formule 




30 ou X"" est un anion h ^exception de N0 3 ~, et R 2 , identiques 
ou differents, sont soit un hydrog&ne, soit un radical alkyle, 
f onctionnalisi ou non, et Y est soit un noyau benz«§nique 
f onctionnalis^ ou non, soit une chalne alkyle* 

13/ - Chlorhydrate de t 6 t r a- a m m o n i u m 

35 t6 traf uranique selon la r e v e n d i c a t i o n 12, dans lequel 
X" s CI"". 

14/ - Proc§d£ de fabrication d'une t£tra- 
amine t6traf uranique, caract^rise en ce que Ton met en oeuvre 
le proc£d£ conforme h l'une des re vendica tions 1 a 11, I'on 
40 neutralise puis l'on rend basique le milieu contenant le TATF 
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par addition d'une base et l'on s£pare la t<§tra-amine 
tetrafuranique obtenue . 

15/ - Procedd selon la revendication 14, 
5 caracterise en ce que : 

- l'on realise d ! abord la reaction (1) en 
mettant en presence I'acide HX avec la f urf urylamine dans un 
solvent , 

- l'on met ensuite le produit de la reaction 
10 (1) en presence du compost dicarbonyld et du support solide 

acide pour realiser la condensation (2), 

- l'on solubilise le TATF form<§ par addition 
d f eau dans le milieu, 

-l'on separe le support solide par 

15 filtration, 

- l'on neutralise et l'on rend basique la 
phase liquide contenant le TATF par addition d'une base, 

- l'on separe la t<§ tra-amine tetrafuranique 

f ormge . 

20 16/ - T£tra~amine tetrafuranique de formule : 



25 




oCj R 1 et R 2 , identiques ou diff§rents, sont soit un hydrogfene, 
30 soit un radical alkyle, f o n c t i onnal i s§ ou non, et Y est soit 
un noyau benzenique f on c t i on n a 1 i s 6 ou non, soit une chaine 
alkyle . 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/FR 92/00722 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI. C07D307/52 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI. 5 C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



GB,A,2 116 166 (THE UNIVERSITY OF 

MANCHESTER INSTITUTE OF SCIENCE AND 

TECHNOLOGY) 

21 September 1983 

see the whole document 

MAKROMOLEKULARE CHEMIE, MACROMOLECULAR 
CHEMISTRY AND PHYSICS. 
Vol. 185, 1984, BASEL CH 
pages 697 - 707 

J. L. CAWSE ET AL. "Polymers from 
renewable sources, 1. Diamines and 
diisocyanates containing difurylalkane 
moieties" 

see the whole document 



-/- 



□ 

Further documents are listed in the continuation of Box C See patent family annex. 



Relevant to claim No. 



1,12,16 



1,12,16 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claimfs) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



T later document publishedafterthe international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combi ned with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
29 September 1992 (29.09.92) 



Date of mailing of the international search report 
14 October 1992 (14.10.92) 



Name and mailing address of the ISA/ 

EUROPEAN PATENT OFFICE 
Facsimile No. 



Authorized officer 



T*»I#»nhrm*> Wn 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/FR 92/00722 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



MAKROMOUSKULARE CHEMIE, MACROMOLECULAR 
CHEMISTRY AND PHYSICS. 
Vol. 185 , 1984, BASEL CH 
pages 709 - 723 

J. L. CAWSE ET AL. "Polymers from renewable 
sources, 2. Kinetics and polyurethane 
formation from furan-based diisocyanates 11 
see abstract 

US, A, 4 496 751 (R. H. STILL ET AL. ) 

29 January 1985 

cited in the application 

see the whole document 



1,12,16 



1,12,16 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. FR 9200722 

SA 63067 



This annex lists the patent family members relating to the patent documents cited in the 
The members are as contained in the European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are merely given for the 



international search report. 

29/09/92 



Patent document 
cited in search report 



Publication 
dale 



Patent family 
members) 



Publication 
date 



GB-A-2116166 
US-A-4496751 



21-09-83 
29-01-85 




For more details about this annex : 



Official Journal of the European Patent Office, No. 12/82 



RAPPORT DE RECHERCHE INTERNATIONALE nrT/CB 

D-+*m—*H> PCT/FR 92 /° 0722 

L CXA5SEMENT DE L1NVENTION (si piusiturs symboies d* classification scat appUcables, les Indlquer toils) 7 
Sdon ia classification international* dts brevets (OB) ou a la fois sdon <a classification national* ct la CIB 

CIB 5 C07D307/52 



n. DOMADSES SUE LESQUELS LA RECHERCHE A PORTE 



Documentation minimal* consult*** 



System* de classification 


Symboies d« classification 


CIB 5 


C07D 



Documentation consult** autre que la documentation minimal* dans la ra«sur* 
ou d* teis documents font parti* dts doraaines sur lesquels la rech«fch« a port* 9 



HI. DOCUMENTS CONSIDERES COMME PERTINENTS 



Categori* 0 



Identification d*s documents dt*s, av*c indication, si n*cessair*J2 



No. i 



GB,A,2 116 166 (THE UNIVERSITY OF 

MANCHESTER INSTITUTE OF SCIENCE AND 

TECHNOLOGY) 

21 Septembre 1983 

voir 1e document en entier 

MAKROMOLEKULARE CHEMIE, MACROMOLECULAR 
CHEMISTRY AND PHYSICS, 
vol. 185, 1984, BASEL CH 
pages 697 - 707 

J. L. CAWSE ET AL. 'Polymers from 
renewable sources, 1. Diamines and 
diisocyanates containing difurylalkane 
moieties 1 

voir le document en entier 



1,12,16 



1,12,16 



° Categories spedales de documents cites: 11 

"h* document definissant l'etat general de la technique, non 

consider* cooune particulierement pertinent 
*£* document aaterieur, mats pubiie a la date d* depdt interna- 
tional ou acres cette dat* 
"\f document pouvant Jeter un doute sur un« revindication d« 
priorite ou dt< pour determiner la date de publication d'un* 
autre citation ou pour un* raison special* (tell* qi/indiqu**) 
'O* document se referent a une divulgation oraie, iun usage, i 

une exposition ou tous autres raoyens 
T* document pubiie avant la dat* dc depot international, mais 
posterieuranent i la dat* de priorite revendique* 



T* document ufterieur pubiie posterieurement 4 la dat* d* depot 
international ou i la dat* de priorite et n'appartenenant pas 
i l'etat de la technique pertinent, mais dt« pour com prendre 
le princip* on la theorie constituant ia bas* d* i'lnvention 
document particulierement pertinent; F Invention revendi- 
que* n* peut *tr* consider** com me nouveUe ou comm* 
Unpiiquant un* activit* inventive 

*Y* document particulierement pertinent; I'lnvention reven- 
diquee n* peut ttre consider** comm* impiiquant us* 
activit* inventive iorsque ie document est assode i un ou 
piusiturs autres documents d* m*m* natur*, cette combi- 
naison etant evident e pour un* personne du metier. 

*k* document qui fait parti* d* la m«m* famUl* dc brevets 



IV. CERTIFICATION 



Dat* i laqu*U* la rccnerenc int*rnationai« a ete effectivement acneve* 

29 SEPTEMBRE 1992 


Dat* d'expodition du prfaent rapport d* recherche international* 


Administration charge* de ia recherche international* 

OFFICE EUROPEEN DES BREVETS 


Signature du fonctionnaire autoris* 

B. Paisdor 



FeteeUelre PCT/ESAtfiO (eeeatteei fceftMe) {Jmnitr lW) 



PCT/FR 92/00722 

Demand* International* No 



(SUITE DES RENSEIGNEMENTS IN 
m nn/nnvfFNTS rnNSmFlES COMME PERTINENTS 14 DEUXIEME FEUHXE) 


DIQUES 5 UK LA 


Categor!* 0 


Identfflcatfea its documents dtfe, « avec iaotetton, si ntessair* 


vfsta u 


L 

A 


MAKRQMOLEKULARE CHEMIE, MACROMOLECULAR 
CHEMISTRY AND PHYSICS, 
vol. 185, 1984, BASEL CH 
pages 709 - 723 

J. L. CAWSE ET AL. 'Polymers from 
renewable sources, 2. Kinetics and 
polyurethane formation from furan-based 
diisocyanates 1 
voir abrege 

US,A,4 496 751 (R. H. STILL ET AL.) 
29 Janvier 1985 
cite dans la demande 
voir le document en entier 

! _ - — 


1,12,16 
1,12,16 



TmwmU** PCTfISA/210 <f«*Ak 



ANNEXE AU RAPPORT DE RECHERCHE INTERNATIONALE 
RELATIF A LA DEMANDE INTERNATIONALE NO. F& 9200722 

SA 63067 



rutoJ? 8 Sn^JuSt^MdSmS!^ ** '* f *°* UC ** tocvete rd " tif ' —* * — — *» brevets ate* dans le rapport de 

Lea nmSlSSkmSiZt 'n^S^^^^te'^^^U^i'd^O^e curopeen des brevcCs. 29/09/92 



DocunK&t brevet cite 


Date de 


Membre<g) de la 


Datede 


au rapport de recherche 


publkatioa 


fanrifle de brevet(s) 


publkatioa 



GB-A-2116166 21-09-83 Aucun 



US-A-4496751 29-01-85 Aucun 



Pour tout reaMagBOMBt ronrrmant cctte annexe : voir Journal Officio! de I'Ofice ewopcea do* brevets, No.12/82 



Heterocyclic Ammonium Salts 
Login Register My Profile 



Page 1 of 5 
EXHIBIT D 



Home | Products Order Center Custom Products Support (Product Name or No. jrj f 

Product Catalog Chemical Synthesis — Synthetic Reagents — Phase Transfer Catalysts -* Heterocyclic Ammonium Salts 

^* - - Click H«r»- 




Substructure Search 



Mr*V Reaction Database 



Heterocyclic Ammonium Salts 



I SO fih 1 lP*s*oy*fy° 

SD File Tutorial 
SD File Viewers 



image 



HO' ^ 

H 3 C. 4 

HO ^ 





CI" 



♦ CH 3 



Description 

3-Benzyl-5-(2-hydroxyethyl)-4-methylthiazolium chloride purum, >99.0% (AT) 



3-Benzyl-5-(2-hydroxyethyl)-4-methylthiazolium chloride 98% 



l-Butyl-2,3-dimethylimidazolium chloride purum, >97.0% (AT) 



V CH 3 



l-Butyl-2,3~dimethylimidazolium chloride >97.0% (AT) 
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l-Butyl-2,3-dimethylimidazoiium hexafluorophosphate purum, >97.0% (HPLC/T) 



l~Butyl~2,3~dimethylimjdazolium tetrafiuoroborate purum, >97.0% (HPLC) 



Dequalinium chloride 90% 



Dequalinium chloride hydrate technical, >90% (AT) 




l,l'-Dibenzyl-4,4'~bipyndinium dlchloride purum, >96.0% (AT) 



l f 3-Didecyh2»methylimidazolium chloride 96% 
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+ pH 2 (CH 2 ) 8 CH 3 



CH, 



N 

CH2(CH2)sCH3 
HbC^XHs 



N 



CI 



CH 3 o 



o-s-o 



H 3 C 



HO 



^ N ^CH 3 0 ^ CH 3 

J 



H3C + 




N 



H3C + 




HO 

1ST 



^CH3 
Br" 

CH 3 
Br" 



Br 



(CH 2 )i5CH 3 

"n + Br 

I 

(UM2J15UM3 



14~Dimethyl-4-phenylpiperazinium iodide puriss., >99.0% (AT) 



l-Ethyl~2,3-dimethylimidazonum ethyl sulfate produced by BASF, >95% 



3-Ethyi-5~(2-hydroxyethyl)-4-methyithiazoiium bromide purum, >99.0% (AT) 



3~Ethyl-5~(2-hydroxyethyl)-4-methyithiazoiium bromide >98% 



Hexadecylpyridinium bromide 



Hexadecylpyridinium bromide purum, >97.0% (AT) 



Hexadecylpyridinium chloride monohydrate SigmaUltra, >99.0% 
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• H2O 



N 



N 



•H 2 0 



CH 2 (CH 2 ) 14 CH 3 



H 3 C CHa 



Ci " 
H 3 C^tH 3 



HO' 




H 3 C N +p H 3 

H 3 C + CH 3 

V-N 

// W 



HO' 



N + Br 



Hexadecylpyridinium chloride monohydrate purum, >98.0% (AT) 



Hyamine® 1622 ^96.0% (AT) 



5~(2-Hydroxyethyl)-3,4-dimethyIthiazolium iodide purum, >98.0% (AT) 



5-(2-Hydroxyethyi)«3,4»dimethyithiazolium iodide 98% 



3-(2~Hydroxyethyi)thiazoiium bromide purum, >97.0% (AT) 



OH 



/. -N 

( S ) 
N 

CH 3 



O 

• HO-S-OH 
O 



1-Methylimidazolium hydrogen sulfate produced by BASF, >95% 



CH3N f\ NCH 2 (CH 3 ) |2 CH 3 



2C! 



l-Methyl-l'-tetradecyl^^'-bipyridinium dichloride purum, >97.0% (AT) 



Methyl viologen dichloride hydrate 98% 
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CH 3 

// 1 ~0~S~OCH 3 



1,2,3-Trimethyllmidazoiium methyl sulfate produced by BASF, >95% 
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